In studies of nematode populations, designation of the soil type in which they occur does not define the space available or other soil characteristics adequately. Bulk density is a readily determined soil parameter, but theoretical considerations suggest that, taken alone, bulk density is of little value as an indicator of the space in soil inhabitable by nematodes. Except in coarse mono-particulate sands, the same is true of total porosity. Results from measurements made on 'undisturbed' samples of mineral topsoils tend to confirm the theoretical deductions but estimates of bulk density, particle size class and land use together improve the prediction of usable pore space. Little is known of the ability of nematodes to traverse large air-filled pore spaces but nematode length may be an important factor. Better methods of measuring the size distribution of pores are needed and more investigation to identify the critical soil physical parameters relevant to nematodes.
The differences between the incidence of nematodes in soils are usually ascribed to soil type and past cropping. The soils may or may not be classified in terms of textural class based on the proportions of clay, silt and sand. The percentage content of organic matter and calcium carbonate, and the pH may also be determined but measurements of soil structure and of the stability of aggregates are rarely made. Most productive cultivated topsoilare maintained at or near neutrality (pH 7.0 ) by periodical liming, and the mineral particles they contain are chemically inert, or nearly so, so far as nematodes are concerned. Except near heavy deposits of recently applied fertiliser, the osmotic pressure of the soil solution is trivial and unlikely to influence greatly the activities of soil nematodes. Consequently the structure of the soil and, in particular, the amount of inhabitable pore space, its dimensions and morphology are the prime soil properties affecting nematodes. Bulk density (g cm-3), a measure of soil structure commonly used by soil scientists, can be derived from the field volume of an undisturbed sample and its mass when oven dried at 105 ° C or determined in .situ using a gamma transmission probe (Soane, 1968) . Another measure of structure is total porosity P, the fraction of the soil volume occupied by pores, which can be calculated from bulk density Db and particle density Do using the equation As the particle density of most mineral soils containing little organic matter is an approximate constant with the value 2.65 (Reeve, Smith and Thomasson, 1973) , bulk density and porosity are closely correlated: Dv = 2.65 ( 1-P) .
The space inhabitable by nematodes is determined by their cross-sectional diameters. Using the equation d = 300o.b-l, where d is the pore diameter in Jim and b the suction in centimeters of water or in millibars (1000 mb = 1022 cm water) (Wallace, 1963; Jones, Larbey & Parrott, 1969) , it is possible to calculate the suction at which pores of a given diameter are just emptied. Therefore assuming that the average diameter of a nematode is 30fLm, the maximum space usable by nematodes is measured by the volume of water withdrawn from a saturated sample at a suction of 100 mb. Some nematodes, especially juveniles are smaller, 20 am diam. or less, but commonly little additional water is withdrawn between 100 and 150 mb suction i.e. there is little extra usable space at the lower end of the nematode size range. Moreover, space near the limits imposed by the nematode's diameter may be unusable because of the tortuosity of the channels and the frequency of blind ends.
Soil poro.rity -theoretical considerations
As an environment for nematodes the soil consists of accessible macropores (> 3 0 ,?.m diameter), usually between aggregates or coarse particles, and inaccessible micropores « 30fLm diameter) normally within aggregates or crumbs. If Pt is the total pore volume, P"1 the macropore and Pa the micropore volume then Pt = Pm + Pa. In coarse mono-particulate sand Pa may be effectively zero. In other soils having a mixed assemblage of particles and a degree of aggregation Pa may range from 10% to 50% of soil volume. This, together with seasonal variation in Pm on arable land, prevents the use of a simple bulk density measurement to assess the space available to nematodes. It must also be stated that apart from very coarse soils, particle size distribution is only a crude guide to Pm. The problem is best described in the form of a table indicating the calculated bulk density for various combinations of Pm and Pa. It is obvious that a similar bulk density (and hence total pore space) may occur in soils with widely differing Pm values. Some combinations of Pm and Pa are common in field topsoils, others are rare. Under normal field conditions, a change in bulk density as a result of cultivation will mainly affect the Pm value. Its effect in terms of Table I , is to move the soil vertically up or down the appropriate Pd column.
TABLE I
Relationships between microporosity (Pa), macroporosity accessible to nematodej (Pn, ) and bulk density (Dp). Pu and Pm are expressed as % of total soil volume Associations of P and P. which occur commonly in mineral (non-peaty) field topsoils are indicated in bold print.
